CHAPTER 19

SAFETY AND HAZARDOUS MATERIALS

| wish to have no connection with any ship that does not sail fast for | intend
to go in harms way.

—John Paul Jones

Naval warships are inherently dangerous. Crowded Your personal responsibilities for safety are as
living conditions, confined working spaces, and long follows:
hours, often at night, are just a few reasons why you ,
must use caution at all imes. Some evolutions, suchas * Observe all safety precautions related to your
underway replenishment, conducting flight operations, WOrk or duties.
testing weapons systems, or just a change in weather
conditions, greatly increase the dangers of being at S€ay, yder well with missing safety chains and forget it.
All Navy ships have a comprehensive shipboard SafetyReport it If you use a piece of equipment that is
program. This program was developed over many yearsdamaged report it!
to make life at sea safe. This program is designed to ’ '
follow established procedures in conducting the e Warn others of hazards. If you see someone
day-to-day business aboard ship, and it places speciaknowingly, or unknowingly, placing themselves or
emphasis on observing certain precautions. othersin danger, say something. If that particular person

The safety program stresses constant awareness dill notlisten, tell your supervisor.
the hazards of being at sea. The wanghapis often
used in referring to an incident thaust happened
Mishaps don't just happen; they are caused Most
mishaps could have been prevented if the individuals ~ « Wear eye and/or full-face protection. It's hard to
involved had followed established procedures and explain to the chief that you had to go to sick bay to get
safety precautions. something removed from your eye when you were given
a full-face shield before you started working.

¢ Report unsafe conditions. Do not walk around a

* Protective equipment and clothing is issued to
you for a purpose—use them.

Most of the precautions discussed in this chapter are
from a shipboard viewpoint, but many of them also * Report all injuries or illnesses. If you should

apply ashore. Don’t depend on memory to remember e come injured or feel sick, tell your supervisor. Alittle
safety precautions. Almost every task you perform has seratch could become infected or youriliness could be a
safety precautions that must be followe@et the  gign of something more serious. A little time having the

operator's manual, planned maintenance System  corpsman check you now is better than being in the
(PMS) card, or technical manual and read these  hospital later.

precautions If you don’t understand them or can't find
them, ask your supervisor for help. The few minutes you * Remain alert. Look for any possibilities of
take to read and understand these safety precautions willanger. Be safety conscious.

make your job safer. Don't be one of the casualties
reported during a mishap. It's better to be safe than hurt
or possibly worse-dead

e Don't rush into a job. Look at what you are
supposed to do. Is the equipment you have suited to the
job? Check the safety precautions for the equipment

you were issued. Is the equipment in good condition?
PERSONAL RESPONSIBILITY _ _ _
A shipboard environment introduces factors

Learning Objective: When you finish this chapter, you  affecting safety that are not found ashore. Danger exists

will be able to— in every naval operation and aboard every naval vessel.
Going to sea involves working with powerful

* Recognize that safety is a personal machinery; high-speed equipment; high-temperature,

responsibility. high-pressure steam; volatile fuels and propellants;
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heavy lifts; high explosives; stepped-up electrical
voltages; and the unpredictable forces of wind and
waves.

Underway refueling, multiship exercises, storms,
and other situations require personnel at sea to b
constantly alert. A mishap (there’s that word again) at
sea can involve all hands in a matter of seconds.
Therefore, you must be continually alert to hazardous
conditions. If you observe unsafe practices or
conditions, report them to your supervisors.

REVIEW 1 QUESTIONS

Q1. List some of the safety precautions that could
save you and your shipmate’s life.

a.

e.

Q2.

dangerous?

What are some shipboard environments that are

SAFETY PRECAUTIONS AND
HAZARDS TO SAFETY

Learning Objectives: When you finish this chapter,
you will be able to—

€

* Recall the purpose and use of Material Safety
Data Sheets (MSDS).

Recognize safety precautions when you are
embarked in a small boat.

Recognize the purpose of safety precautions
when working around various equipment and
working in spaces to include the following:
steam; lifelines, ladders, and scaffolding; heavy
weight and moving equipment; personnel aloft
or over the side; antennas; flammable liquids,
paints, and solvents; weapons, ammunition, and
explosives; electrical and electronic equipment;
compressed gases; fiber glass and asbestos;
power tools; cutting and welding operations;
liquids under pressure; rotating machinery;
marine sanitation systems; high noise levels;
lifting objects; shipyards and docks; aircraft and
flight deck operations; when involved in sporting
and recreational events; and operating motor
vehicles.

The safety precautions and hazards discussed are of
a general nature only. Following them will help you to

a. avoid injury to yourself and others and to prevent loss of
or damage to equipment.

b.
MATERIAL SAFETY DATA SHEET (MSDS)

c. Material Safety Data Sheets (MSDS) are technical
bulletins that contain information about hazardous

d. material (figs. 19-1 and 19-2). Manufacturers create
MSDSs based on their testing and research of their

e. products.By law, manufacturers must provide the
data to hazardous material usersThey tell users how

f. to use, store, and dispose of hazardous material.
According to OPNAVINST 5100.19, all hands are

g. required to follow these guidelines. MSDSs must be in
English and contain at least the following information

h. about the material:

* |dentity
Student Notes:
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DOD Hazardous Materials Information System

BMRf1901

DOD 60505 5-LR
AS OF MAY 1992
For U. S. Government Use Only

FSC: 6505

NIN: 001538480

Manufacturer's CAGE: 1BF21

Pait No. Indicator: A

Part Number/Trade Name: HYDROGEN PEROXIDE SOLUTION 3%

Ingredients/Identity Information

General Information

ltem Name: HYDROGEN PEROXIDE TOPICAL SOLUTION, USP
Manufacturer's Name: MALLINCRODT INC
Manufacturer's Street:

Manufacturer’s PO, Box: M
Manufacturer's City: PARIS
Manufacturer's State: KY
Manufacturer’s Country: US
Manufacturer’s Zip Code: 40361-0315
Manufacturer's Emerg Ph #: 314-982-5000
Manufacturer’s Info Ph #. 314-982-5000
Distributor/Vender # 1: RUGER CHEMICAL CO. INC.
DistributorVender # 1 Caga: 64220
Distributor/Vender # 2:
Distributor/Vender # 2 Cage:
DistributorVender # 3:
DistributorVender # 3 Cage:
Distributor/Vender # 4:
DistributorVender # 4 Cage:

Safety Data Action Code:

Safety Focal Point: D

Record No. For Safety Entry: 001

Tot Safety Entries This Stki#: 008
Status: SE

Date MSDS Prepared. 21JANS6

Safety Data Review Date: 05DEC90
Supply ltem Manager: KX

MSDS Preparer's Name:

Preparer’s Company:

Preparer’s St Or P.O. Box:

Pieparer’s City:

Preparer’s State:

Preparer’s Zip Code:

Other MSDS Number:

MSDS Serial Number: BJFCN
Specification Number:

Spec Type, Grade, Class:

Hazard Characteristic Code: P2

Unit Of Issue: BT

Unit Of issue Container Qty: 1 PT

Type Of Container: BOTTLE

Net Unit Weight: 1.16 LBS

NRC/State License Number:

Net Explosive Weight:

Net Propellant Weight-Ammo:

Coast Guard Ammunition Code:

Proprietary; NO

Ingredient. HYDROGEN PEROXIDE, SOLUTION 3%
Ingredient: Sequence Number: 01

Percent: UNKNOWN

Ingredient Action Code:

Ingredient Focal Point: D

NIOSH (RTECS) Number: 1005359HP

CAS Number; UNKNOWN

OSHA PEL: UNKNOWN

ACGIH TLV: UNKNOWN

Other Recommended Limit: NONE SPECIFIED

Physical/Chemical Characteristics

Appearance and Odor:; CLEAR, COLORLRSS SOLUTICN,
ODCRLESS.

Boiling Point: 212F,100C

Melting Point: 32.0F,0.0C

Vapor Pressure (MM Hg/70 F): NK

Vapor Density (Air=1): N/K

Specific Gravity: N/K

Decomposition Temperature: UNKNOWN
Evaporation Rate and Ref; NK

Solubility In Water: INFINITELY

Percent Volatiles By Volume: N/R
Viscosity:

pH: N/R

Radioactivity:

Form (Radioactive Matl):

Magnetism (Milligauss):

Corrosion Rate (IPY): UNKNOWN
Autoignition Temperature:

Fire and Explosion Hazard Data

Flash Point: N/K

Flash Point Method: N/K

Lower Explosive Limit: NK

Upper Explosive Limit: NK

Extinguishing Media: MAY USE WATER SPRAY TC PUT OUT
SURROUNDING FIRE & COOL EXPLOSED CONTAINERS. WATER
SPRAY WILL REDUCE FUME & IRRITANT GAS.

Special Fire Fighting Proc: USE NIOSH APPROVED SCBA WITH
FULL POSITIVE PRESSURE FACE PIECE & CLOTHING. NOT
COMBUSTIBLE, BUT LIQUID IS OXIDIZER & MAY IGNITE/W
REDUCING AGENTS/COMBUSTIBLES.

Unusual Fire and Expl Hazards: EXTREMELY VIOLENT
COMBUSTION IF CONTACT WITH OXIDIZING SUBSTANCES.
DRIED CONCENTRATED HYDROGEN PEROXIDE/COMBUST.
MATERIAL ON CLOTHES MAY CAUSE FIRE OR EXPLOSION.

Reactivity Data

Stability: NO

Cond To Avoid (Stability}; HEAT. SPONTANEOUS COMBUSTION
MAY OCCUR ON STANDING IN CONTACT WITH READILY
FLAMMABLE MATERIALS.

Materials to Avoid; REDUCING AGENTS, ORGANIC MATERIALS,
DIRT, ALKALIES, RUST & MANY METALS.

Figure 19-1.—Material Safety Data Sheet (front).




Hazardous Decomp Products: DECOMPOSES TO WATER &
OXYGEN WITH RAPID HEAT RELEASE. USE VENTED
CONTAINERS. SOLUTION CAN DECOMPOSE RAPIDLY UPON
HEATING

Hazardous Poly Occur: NO

Conditions To Avoid (Poly): NOT APPLICABLE

BMRf1902

Transportation Data

Heaith Hazard Data

LD50-LC50 Mixture: LD50 UNKNOWN

Route Of Entry—Inhalation: YES

Route of Entry-Skin: YES

Route of Entry-Ingestion: YES

Health Haz Acute and Chronic: ACUTE-EYES: IRRITATION. SKIN:
INTACT SKIN, NONE. CONTACT ON BURN/OPEN SKIN MAY
CAUSE IRRITATION, INHALE: UPON HEATING, MAY CAUSE
IRRITATION TO MUCOUS MEMBRANES OF NOSE & THROAT.
INGEST: IRRITATION TO MOUTH, THROAT & ABDOMEN.
CHRONIC-NONE,

Carcinogenicity-NTP: NO

Carcinogenicity-IARC: NO

Carcinogenicity-OSHA: NO

Explanation Carcinogenicity: THIS PRODUCT IS NOT LISTED BY
IARC, NTP, OR OSHA AS ACARCINOGEN.

Signs/Symptoms Of Overexp: EYE: REDNESS & PAIN. SKIN:
STINGING PAIN. INHALE: IRRITATION TO MUCOUS MEMBRANES
OF NOSE & THROAT. INGEST: BLISTERING TO MOUTH, THROAT
& ABDOMEN. ABDOMINAL PAIN, VOMITING & DIARRHEA.

Med Cond Aggravated By Exp: NONE

Emergency/First Aid Proc: FIRST AID-INHALATION: REMOVE TO
FRESH AIR. SEE DOCTOR IF NEEDED. EYES: WASH WITH
PLENTY OF WATER FOR 15 MINUTES. SEE DOCTOR, SKIN:
WASH WITH SOAP & WATER. IF IRRITATION PERSISTS, GET
MEDICAL ADVICE. INGEST: GIVE SEVERAL GLASSES OF WATER
TO DRINK TO DILUTE. GET MEDICAL ADVICE.,

Precautions for Safe Handling and Use

Steps If Matl Released/Spill: VENT SPILL AREA. MAY REQUIRE
PROTECTIVE CLOTHING. ABSORB SPILL WITH DRY ABSORBENT
OR DILUTE WITH LARGE AMOUNTS OF WATER AND HANDLE AS
NONHAZARDOUS WASTE. CONTAINERIZE UNSTABLE MATERIAL
FOR DISPOSAL IN AN APPROVED WASTE FACILITY.

Neutralizing Agent: NOT APPLICABLE.

Waste Disposal Method: DISPOSE OF IN ACCORDANCE WITH
FEDERAL, STATE AND LOCAL LAWS.

Precautions-Handling/Storing: STORAGE-STORE INA COOL, WELL-
VENTILATED DARK AREA. ISOLATE FROM INCOMPATIBLE
SUBSTANCES. PROTECT FROM PHYSICAL DAMAGE,

Other Precautions: NONE

Transportation Action Code:

Transportation Focal Point: D

Trans Data Review Date: 90339

DOT PSN Code: ZZZ

DOT Proper Shipping Name: NOT REGULATED FOR THIS MODE
OF TRANSPORTATION

DOT Class: N/R

DOT Label: N/R

Limited Quantity: NO

DOT Mode Indicator:

Identification Number: N/R

Reportable Qty—Trans File: NC

DOT/DoD Exemption Number:

IMO PSN Code: ZZZ

IMO Proper Shipping Name: NOT REGULATED FOR THIS MODE OF
TRANSPORTATION

IMO Regulations Page Number: N/R

IMO UN Number: N/R

IMO UN Class: N/R

IMO Subsidiary Risk Label: N/R

IATA PSN Code: 777

IATAUN ID Number: N/R

IATA Proper Shipping Name: NOT REGULATED BY THIS MODE OF
TRANSPORTATION

IATAUN Class: N/R

|ATA Subsidiary Risk Class: N/R

|ATALabel: N/R

AFR71-4 PSN Code: ZZZ

AFR 71-4 Prop. Shipping Name: NOT REGULATED FOR THIS
MODE OF TRANSPORTATION

AFR 71-4 Class: N/R

AFR 71-4 Label: N/R

AFR71-4 [D Number: N/R

AF MMAC Code:

Tech Entry NOS Shipping Name:

Additional Trans Data:

Disposal Data

Control Measures

Respiratory Protection: NONE

Ventilation: DILUTION VENTILATION IS SATISFACTORY. HOWEVER
IF WORKER FEELS DISCOMFORT, LOCAL EXHAUST SYSTEM
SHOULD BE USED.

Protect Gloves: RUBBER

Eye Protection: CHEMICAL SAFETY GOGGLES/FULL FACE SHIELD
Qther Protective Equipment. EYEWASH STATION & QUICK-
DRENCH FACILITY.

Work Hygienic Practices: OBSERVE GOOD PERSONAL HYGIENE
PRACTICES AND RECOMMENDED PROCEDURES.

Supp!. Safety & Health Data: NONE

Disposal Data Action Code:
Disposal Data Focal Point:
Disposal Data Review Date:

Rec # For This Disp Entry:

Tot Disp Entries This Stocki#:
L{andfill Ban ltem:

Disposal Supplemental Data:

1st EPAHaz Wst Code UnUsed:
1st EPA Haz Wst Name UnUsed:
1st EPAHaz Wst Char UnUsed:
1st EPA Acute Hazard UnUsed:
2nd EPA Haz Wst Code UnUsed:
2nd EPA Haz Wst Name UnUsed:
2nd EPA Haz Wst Char UnUsed:
2nd EPA Acute Hazard UnUsed:
3rd EPAHaz Wst Code UnUsed:
3rd EPAHaz Wst Name UnUsed:
3rd EPAHaz Wst Char UnUsed:

Figure 19-2.—Material Safety Data Sheet (back).

19-4




* Hazardous ingredients boats. Every Sailor should be thoroughly familiar with
boat safety precautions. When you are on or boarding a

¢ Physical and chemical characteristics boat, observe the following precautions:
* Physical hazards * Obey all orders from the coxswain.
* Reactivity * Embark in a quiet, orderly manner and move as
far forward as possible. Once embarked, stay in
* Health hazards |
place.
* Precautions for safe handling and use * Keep all parts of your body in the boat; do not sit

e Control measures on gunwales.

* Routes of entry into the body * Don'tengage in horseplay.

* Never distract the attention of crew members

e Emergency and first-aid procedures for exposure
g y P P from their duties.

¢ Date of preparation ofthe MSDS or lastchange L . L
e Don't sit on life jackets; this will compress the

* Name, address, and phone number of a filler and reduce buoyancy.
responsible party who can provide additional
information on the hazardous material and
appropriate emergency procedure

* When told to do so, don your life jacket
immediately.

Manufacturers may use any formatorarrangements ~ ® Don’t smoke in a boat.
of this information, but every MSDS must include all
the items. Every hazardous material user must be
trained on the precautions associated with that material.
MSDSs must be available upon request to any user. If

you have a question, check with your commands o f 3 hoat swamps or capsizes, do not panic. Fear

e |f told to embark or disembark, do so without
argument. During heavy weather, boat loads will
be reduced.

hazardous material/hazardous waste coordinator. can spread quickly from person to person. A
terrified person drowns easily. Stay with the boat
REVIEW 2 QUESTIONS or huddle with other passengers. A large group
can be found much easier than individual
Q1. Manufacturers provide data to people who use swimmers.

hazardous materials. What publication contains
information on using, storing, and disposing of DECK SAFETY

hazardous materials? _
Weather decks of ships at sea are extremely

hazardous places, particularly aboard small ships. The
ship may be level one minute and take a sharp roll the
next. At any moment, a large wave could submerge the
main deck to a depth of several feet, or a wave could
come unexpectedly over the fantail.

Q2. What instruction dictates that all hands are to
follow Material Safety Data Sheets guidelines?

BOAT SAFETY Vigilance (alertness) is always a necessity aboard
ship. In foul weather, you must be even more alert. If

The major concern of Navy personnel aboard small your duties don’t require your presence on the main
boats is safety—for passengers and crew members. Thigleck, don't go there. Use interior passageways or
section covers safety precautions to follow aboard small superstructure decks for moving about the ship. When

Student Notes:
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you must be on the main deck in foul weather, wearyour However, the hazards associated with aircraft

life jacket. You must always wear an inherently buoyant operations are focused into a relatively small area.

life jacket whenever you are handling lines or are Therefore, personnel are exposed to a greater potential
otherwise involved in underway replenishment or of danger.

transfer operations.

A ship’s deck has many tripping hazards, such as REVIEW 3 QUESTIONS
cleats, bitts, and pad eyes, as well as larger obstacles, _ _ _
such as boat davits and winches. Learn their locations so Q1. Listfourboatsafety precautions that every Sailor

that if you must go on deck at night, you will have a should know.
better chance of avoiding these hazards. a.
Don't sit or lean on lifelines. When the sea is
unusually rough, a safety line may be rigged on the main b.
deck. When you are moving along the deck, you should
stay inboard of, and hold on to, the safety line. c.

The flight decks of aircraft carriers are particularly
hazardous areaBeware of propellers and jet blast
Often, propellers are invisible because of the speed at
which they rotate. They can act just like ameatslicer;so Q2. If a boat swamps, what usually causes a loss of
you need to use extreme care when walking or working personnel?
near propeller-driven aircraft.

Jet planes present other hazards—a person can be
sucked into the jet’s intake, be burned, or be blown
overboard (or against an object) by its exhaust. Keep off Q3. Why should you learn the location of cleats,
the flight deck if you don't work there. Because of bitts, and pad eyes on a ship’s deck?
minimum lighting requirements, nighttime is especially
hazardous on the flight deck. When working on the
flight deck, always wear your ear protectors when jet
engines are running. One other caution—Smoking is Q4. What are two hazards found on flight decks of
prohibited on the flight and hangar decks and in all fuel aircraft carriers?

and ammunition-handling spaces.
a.

In general, the same rules apply to ships with
operating helicopters. Only authorized personnel are
permitted in the landing area during helicopter
operations. Those personnel must wear Proper el INES. LADDERS. AND
protective clothing and equipment. During vertical SCAFFOLD’ING '
replenishment operations, keep out from under loads
and stay clear of the unloading area until the helicopter Lifelines, as used here, refer to lines erected around
has departed. Keep the landing area free from loosethe edges of weather decks. They are safety barriers to
debris or “foreign object damage” (FOD) that may be prevent personnel from falling or being washed over the
blown about by the downwash from the rotor blades or side. Never sit, lean, or stand on any lifeline—if the ship
sucked up by jet intakes. takes a sudden roll while you are leaning against a

During flight quarters, the flight deck of an aircraft liteline, you could fall overboard.

carrier is a dangerous place. This deck, combined with Never remove lifelines without permission from the
the hangar deck, magazines, and shops, provides th@roper authority. When removing a lifeline,
equivalent operating facilities of a large airfield.

Student Notes:
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|mmed|ate|y r|g atemporal’y line. Don't hang or secure o \Wear appropriate Safety Clothing and equipment,
any weight on a lifeline. such as safety shoes, a hard hat, gloves, and a life

When working near a ladder, Sailors have the bad Preserver, for the job at hand. Remove rings,
habit of placing paint cans, buckets, or tools on the stepsWristwatches, and bracelets when handling cargo.

to minimize bending over. This practice could cause a

: . e Stow hatch covers and strongbacks in such a
mishap. Because water will cause a ladder to become . ; ,
manner that they won't interfere with traffic or be

very sllpp_ery, you _should be especially careful on rainy knocked into the hatch or over the side.

days. Paint drippings are equally dangerous for the

same reason. * When steadying loads, don't stand between the
Never unship (take down) a ladder without load and a fixed object. Don’t stand under a suspended

leading to unshipped ladders. ship for fore-and-aft travel.

The smooth deck of a ship does not provide a good * Never stand in the bight of a line. Keep clear of
hold for scaffolding. The base of scaffolding must be lines under a strain. A line (particularly nylon) can part
properly braced and lashed down to prevent it from with a whiplike snapback, which can cause severe
sliding. The use of makeshift scaffolds is prohibited. bruises, broken bones, amputations, or even death.
Scaffolds must be erected only when needed to do a job )
and dismantled as soon as the job is completed. * Don'tengage in horseplay.

You should not work on a scaffold in high winds or * When going up or down a ramp with a hand
when the scaffold is covered with ice or snow. Never truck, keep the load below you. Thus you pull the load
throw or drop objects from a scaffold; use handlines for UP and push it down.

raising or Iowerlng ijects. Do not paint scaf_folqls, WORKING ALOET OR OVER THE SIDE
because the paint might conceal defects. Use lifelines

and safety belts when working on a boatswain’s chairor  gefore any work may be done aloft, permission

on unguarded scaffolds above a height of 10 feet. must be obtained from the OOD. Before granting
permission, the OOD makes sure that all power on
appropriate radio and radar antennas is secured and that
. . S controls associated with the antennas are tagged
Serious, sometimes long-lasting injuries can result “SECURED. PERSONNEL ALOET” The OOD also
Irqlm |m[.:[)rop?orly handtljlng_heav?c/ ?bjects anciifrom tge notifies the engineer officer where the personnel will be
‘1' ure 1o tg sfelrlve_ asic sat_e y precautions. ﬁworking so that the necessary precautions can be taken
observing the Tollowing precautions, you can prevent prevent operations such as the lifting of boiler safety
Injury to yours_elf or to others and prevent damage to valves or the blowing of tubes. After the work has been
cargo and equipment: completed, a report is made to the OOD, who, in turn,

* When lifting a heavy or bulky object, crouch Will notify the appropriate officers.

close to the load with feet solidly placed and slightly When you are working aloft, wear a standard

spread. Get a good grip on the object and lift with your Navy-approved safety harness with a safety line
arm and leg muscles, keeping your back as nearlyattached. Radio and radar transmissions, even from
vertical as possible. If the load is bulky or heavy, don't another ship, can induce a charge in guy wires, stays,
feel embarrassed to ask for help. ladders, and other metal fittings. If you touch one, you

may receive a shock. The shock itself may not be
dangerous, but a natural reaction when shocked is to
jerk away. Without a safety harness you could easily
fall.

HANDLING CARGO

¢ Don't throw articles from elevated places; lower
them by a line or carry them.

Student Notes:
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Secure all tools and equipment with lanyards to REVIEW 4 QUESTIONS
prevent dropping them and injuring personnel below. . _ o
Burning and welding or the presence of any open flame Q1. Handling cargo improperly can result in injury

isn’t permitted on a stage or boatswain’s chair unless the and death. What precautions should you follow
suspension ropes and bridle are made of steel. Always in the following cases?
chgck equipment for weakened or broken fittings before a. Working over the side
going aloft.
When working over the side, you must wear a b. Lifting heavy objects
standard Navy safety harness with a safety line attached
and tended by someone on deck. You must also wear an c. Steadying a load

inherently buoyant life jacket with a hole in the back.

The hole in the life jacket will allow youto wear asafety Q2. What person grants permission for any work
harness. The line should be only long enough to permit done aloft?

freedom of movement.

Wear a life jacket when you work at underway
replenishment stations, whenyou are in a lifeboat at sea, ) o
when you work on weather decks during heavy weather, Q3. What precautions are taken before permission is
or whenever you are directed to do so. While the ship is given for personnel to work aloft?
under way, you must be given permission by the CO to
work over the side.

ANTENNAS Q4. Describe the purpose of lifelines.

Personnel aren’t permitted to go aloft in the vicinity
of energized antennas. The voltages set up in a ship’s

structure or section of rigging by electromagnetic Q5. Describe the equipment you should wear when
radiation (EMR) can shock or burn you. When deck working over the side.

force personnel or others work on rigging, they must be

familiar with the hazards that exist and know the
precautions to be observed. Safety harnesses are usegrpan
when working aloft to guard against falls.

The previously mentioned precautions should be ~ MOSt accidents involving steam occur in engine
rooms and firerooms. However, steam lines run

observed also when other antennas in the immediate

N : : . throughout a ship; therefore, observe proper
vicinity are energized by electronic transmitters, unless . . . ;
o - _ precautions at all times. Some practices can be applied
it is definitely known that no danger exists. Other

to almost any situation regardless of the type of

antennas may be interpreted to mean any antennas 0Rqipment, the steam pressure, or any other job-related
board another ship moored alongside or across a pier 0gndition.

at a nearby shore station. . . L o
Live steam is often invisible and it is always

Personnel aloft are in danger from falls caused by dangerous. If you are not familiar with a system or have

radar or other antennas that rotate or swing throughnot been trained for the task at hand, do not attempt the
horizontal or vertical arcs. Motor switches controlling job.

the motion of radar antennas should be locked open and
tagged before you go aloft to work in the vicinity of such
antennas.

Always drain lines before removing valves or
otherwise opening the system. Close all associated

Student Notes:
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valves to isolate the system to be opened, and tag thesavhen an area has been flooded as a result of damage or
valves to ensure they remain shut while you are working accident.
B Lo S 00 Carton dioide s frequenty found i efigerator

y . ylark. . spaces, even though the spaces are undamaged and the
has been a factor in nearly all reported mishaps

involving steam. Observe all appropriate brecautions foodstuffs are still good. This condition results from
9 ' pprop P " lack of ventilation and the fact that foods slowly absorb

CLOSED COMPARTMENTS AND oxygen and give off carbon dioxide. If personnel stay in
UNVENTED SPACES such spaces longer than a few minutes at a time, they
may be overcome and eventually suffocate.
Never enter a closed space until itis certified Sulfur oxides are acrid, corrosive, poisonous gases
safe by a gas free engineer. produced when fuels containing sulfur are burned. For

Closed compartments may contain hidden exgmpl_e, aboz_ird ship the primary producgr of _sulfur
dangers, both to yourself and to the ship as awhole. onePxidesis fuel oil, which contains sulfur as an impurity.

possibility is toxic or explosive gases. After these Government agencies and industries have sought to

spaces are opened, your gas free engineer will makeeduce sulfur oxide emissions in three ways:

sure that it s safe for you to work there. o _
1. Switching to low-sulfur fuels (those with less

If the ship’s been damaged, other dangers may than 1% sulfur).
exist. The manhole access cover to a damaged tank or
compartment might be all that's preventing flooding.
Additionally, water entering a closed compartment 3. Removing sulfur oxides from combustion
pressurizes the air already there. Don't try to open a gases.

pressurized compartment or void without venting the To reduce the sulfur oxide problem on ships, the Navy
pressure first. If you don’t vent the pressure first, the developed a fuel oil calleNavy distillate fuel

_hé_uc_h cover/ acces§ will fly open yiolently, possi.bly Sulfur oxides produce an offensive odor and can
injuring you or a shipmate. Check with your SUPervisor ¢4,se eye and lung irritation. Tanks that have held

for help in learning to recognize these and other petroleum products and compartments in which oil,
hazards. gasoline, solvents, and organic products that have been

Consider all compartments dangerous if they've spilled will contain the vapors of these products.

been closed for any length of time. If the bulkheads, Tanks that have held petroleum products, and
deck, or overhead are rusted, they have absorbectcompartments in which oil, gasoline, solvents, and

oxygen from the air. This means there may not be organic products have been spilt, will contain the vapors
enough oxygen left for you to breathe. If the of these products.

compartment was painted before it was closed, the

hardening paint has absorbed oxygen and given off ~ You must assume that any closed space, double
carbon monoxide. Carbon monoxide is particularly bottom, tank, cofferdam, pontoon, or void contains

dangerous because it gives no warning. If you're gases that can poison or suffocate you or can explode.
working in a compartment that's been closed and you (NOTE: Never enter any such space until it has been
notice a sudden feeling of weakness, drowsiness, or a&thoroughly ventilated and checked by a gas free
slight headachegall for help and get to fresh air. engineer to make sure there is no danger of poisoning,

: suffocating, or igniting flammable gases.) Before
In storage compartments, several toxic gases may

b d by mildewi g foodstuft b entering a closed space, make sure that it's been
€ generated by mildewing or rotting foodstutts or by e ntijated for 24 hours. Also, the gas free engineer must
materials such as cloth, leather, and wood. Mildewing

d rotti ded hen th . (iertify the safety of the space and recertify it every 8
androtting are speeded up when Ihe Space IS warm ang,, ¢ \yjje personnel are working in the space. Always

humid, such as when a ship is cruising in the Tropics or have a person stationed at the entrance to maintain

2. Removing sulfur from fuels entirely.
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communications and to watch to see that you are not a.
overcome.

Symptoms of bad air include the following: b.

* Labored breathing

C.
* Excessive fatigue from slight exertion
* Headaches d.
* Dizziness
FLAMMABLES
If you feel any of these symptoms, warn others and
get to fresh air immediately. Rules for preventing fuel fires were presented in

chapter 13 of this manual. Our discussion here will
include fire hazards and toxic hazards of flammable
(5naterials and applicable safety precautions.

A more dangerous situation occurs if there is very
little or no oxygen in a compartment. In this case, a
person can lose consciousness almost immediately an
without warning. If this happens and you're tending the The vapors of petroleum products cause anesthetic
person, don't enter the space without wearing an effects when inhaled. Breathing air where petroleum
oxygen breathing apparatus (OBA). If you do, you'll vapors have a concentration of only 0.1 percent by
become a casualty yourself. Always summon (call for) volume can result in the inability to walk straight after
help before making a rescue attempt. only 4 minutes. Longer exposure or greater
L concentration may cause unconsciousness or death.
Another hazard of working in closed compartments : S

. ) . Whenleadis added to the fuel, toxicity is increased. The
or connected spaces is the use of internal combusnor’\ . :

. . , ead may be inhaled or it may be absorbed through the
engines in these spaces. For example, if a P-100 pump_ . o :

) o . ) . skin. Proper ventilation, therefore, must be provided at
for fire fighting or dewatering is used in a closed . oo

. . . all times when personnel are working in fuel tanks. An
compartment, the engine usedto drive the pumptakesmair_”ne respirator is recommended when personnel
the air through the carburetor and exhausts poisonous P P

. : enter such spaces.
carbon monoxide. If you need to use an internal
combustion engine in a closed space, make sure the Symptoms of exposure to toxic vapors are
exhaust is carried (vented) to the open atmosphere. headache, nausea, and dizziness. If you are working in a
space that formerly held oil, gasoline, or other fuels and
REVIEW 5 QUESTIONS you experience these symptoms, get to fresh air at once.
Recovery is usually prompt in fresh air; but if you are
Q1. Where domostaccidents involving steam occur? ©Vercome by the vapors, you may require immediate
medical attention. First-aid measures are to prevent the
victim from becoming chilled and to administer
artificial ventilation if breathing has stopped.

Q2. Describe the reason why you should never enter Al fuel spills must be wiped up immediately to

a closed space until its certified by the gas free Prevent the spread of vapors to a possible ignition
engineer. source. Never use gasoline for cleaning purposes, and

avoid getting gasoline on the skin. Repeated contact
causes drying, chapping, and cracking and may cause
infection.

Q3. List the symptoms caused by bad air.
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OPEN FLAME AND NAKED LIGHT
NEAR FUELS

solvents can cause serious skin problems. Therefore,
you should observe the following precautions when

using solvents:

The use of open flame, naked lights, or any
apparatus that is likely to cause a spark is not permitted
in spaces or areas where fuel is exposed or during
fueling. The termopen flameancludes all forms of fuel
or gas lanterns, lighted candles, matches, cigarette
lighters, and so on. The termaked lightdncludes any
unprotected electrical lighting device. Permanently
installed electrical apparatus necessary for maintenance
of power or services in the ship could produce sparks.

PAINTS

Paints, varnishes, lacquers, cleaners, solvents, or
other finishing materials contain flammable solvents
that can ignite at comparatively low temperatures and,
therefore, present a fire hazard. They also give off toxic
vapors that are harmful when inhaled. When using
paints and finishing materials, you should observe the
following precautions:

Do not smoke or use an open flame in areas
where paint, varnishes, lacquers, and solvents
are mixed or applied.

Wipe up spilled paint or solvents immediately to
reduce fire and vapor hazards.

Place rags or other items used for cleaning up
paint in a separate container with a closed top.

Take care to prevent paint products from coming
in contact with the eyes and skin.

Wear goggles when chipping and cleaning
surfaces to be painted.

Wear gloves and a filter respirator when mixing
paint and when painting.

SOLVENTS

Solvents used in paints, adhesives, rubber and
plastic materials, and degreasing solutions are
hazardous to your health. Most solvents are toxic and,
with a few exceptions, are flammable. Appropriate
measures must be taken to reduce their toxic and
flammable effects. In addition, exposure of the skin to

QL.

Use adequate ventilation.

Wear protective clothing, goggles, gloves, and
other appropriate safeguards.

Have readily accessible fire-fighting equipment
nearby.

Take every precaution to prevent excessive
vapors from contaminating the air.

Check all liquids before using. If in doubt of any
cleaning fluids, consult the officer in charge.

Wipe up spilled solvents immediately.

Avoid contact with your eyes, skin, or clothing.
Do not take solvents internally, and avoid
breathing solvent vapors.

Keep solvent containers tightly closed when not
in use.

Check containers for leakage; if a container is
defective, transfer the solventto a new container.

Be sure containers are empty before they are
discarded. Observe approved practices for
disposal of solvents and cleaners and their
containers.

Label all containers in which solvents are to be
stored.

Store solvents in an appropriate solvent storage
locker.

REVIEW 6 QUESTIONS

Define the following terms.

a. Open flame—

b. Naked lights—
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Q2. When storing solvents, what actions should you tragic results of careless handling of ammunition. A

take?

a.

WEAPONS AND EXPLOSIVES

ship was lost and over 150 persons were killed or
injured.

An important part of ammunition handling is
identifying the type of ammunition. Projectiles of
3-inch and greater diameter are color-coded to indicate
the projectile type and the kind of bursting charge they

contain. Armor-piercing, antiaircraft, illuminating, and

chemical projectiles are identified by their own

You should observe the following general
precautions when handling any type of weapon:

e Consider every weapon loaded until you
examine it and find it otherwise.

* Never point a weapon at anyone you do not
intend to shoot or in a direction where an
accidental discharge may do harm.

* Place a cartridge in the chamber only when you
intend to fire the weapon.

* Whenever you handle a weapon, think about
what you are doing. Accidents seldom “just
happen.” They frequently are caused by persons
ignorant of safety precautions. All too often they
are caused by carelessness.

* Make sure the ammunition is suited to the type of
weapon you intend to fire.

Ammunition is stowed aboard ship in specially
constructed compartments called magazines, which are
located as far as possible from firerooms and engine
rooms. Each magazine is equipped with a sprinkler
system, and many are equipped with a quick-flooding
system for use in an emergency to prevent explosion of
the magazine. Lighting is accomplished with vaportight
fixtures. Naked lights, matches, or other
flame-producing apparatus must never be taken into a
magazine. Heel plates or other spark-producing
materials are also forbidden. Magazines must be kept
scrupulously clean and dry at all times. Particular
attention must be paid to ensure that no oily rags, waste,
or other materials that may cause spontaneous
combustion are stored in magazines.

Extreme care must be exercised when handling
ammunition. Remember, the purpose of ammunition is
to cause destruction. Be sure the destruction is to the
enemy and not to your own ship. Figure 19-3 shows the

distinctive color markings. Whenever you are handling
ammunition, keep projectiles of the same type (same
color) together.

A few additional rules are given here for handling

ammunition. These rules are general in hature and are
not all-encompassing, but they apply to all types of
ammunitions.

Loading or unloading ammunition is not a
contest. Racing against other handling parties
only increases the possibility of a mishap.

Be careful not to dent cartridge cases. Dented
casings may jam in the bore. Some thin-cased
explosives are known to have detonated when
their casings were dented.

Avoid obliterating (blotting out, blurring, etc.)
identification marks.

e Grommets are used to protect the rotating bands

of projectiles; don’t lose the grommets.

Don’t smoke in magazines or in the vicinity of
explosives-handling and explosives-loading
operations.

Unless you are involved, keep clear of
ammunition-handling operations.

Never tamper with explosive devices.

Don't store drill charges in magazines with live
ammunition.

All pyrotechnic materials are kept in special

stowage spaces, usually located on topside decks. Any
pyrotechnic material that shows signs of damage to its
safety device is considered unserviceable and must be
segregated for prompt disposal. Extreme caution must

Student Notes:

19-12



BMRf1903

Figure 19-3.—A result of carelessness.

be taken to prevent accidental ignition of loose ELECTRICAL AND ELECTRONIC
pyrotechnics made ready for disposal, becauseEQUIPMENT
damaged material can be ignited by rough handling.

All electrical and electronic equipment is
hazardous; therefore, strictly observe all safety
precautions. Most people treat high-voltage equipment
carefully, but they tend to treat the common 115-volt
equipment lightly. Yet, 115-volt equipment is the cause
of more deaths than any other voltage. Cases of fatal
shock have been recorded from the use of equipment
such as portable grinders and drills, fans, movie
projectors, and coffee makers. In most cases, death
Q2. Projectiles that have a 3-inch or greater diameterwould have been avoided if proper grounding

are color-coded. What information is shown by instructions had been observed. The precautions that

the color code? follow must be observed by personnel working on or
near other types of equipment:

REVIEW 7 QUESTIONS

Q1. When handling a weapon, you need to think
about what you're doing for what reason?

* Most electronic equipment has a metal
grounding strap connecting the equipment to the
ship’s hull. The straps keep the equipment’s
frame and the ship’s hull at the same electrical
potential. Never paint, loosen, disconnect, or
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otherwise tamper with the straps without proper
authority.

3. The cylinders may contain gases that are
poisonous, flammable, or explosive, and often all three.
Acetylene cylinders are common aboard ship. If you
* Never replace or pull a fuse. Only authorized jgnite acetylene, it will blaze with intense heat; if it's

personnel are allowed to do such work. mixed with air and a spark gets to it, it will explode. In
fact, an acetylene cylinder can explode ifitis overheated
and then given a sudden blow. If oxygen comes into
contact with oil or grease, you can be sure you will have
a fire. CO used in fire extinguishers is particularly
dangerous; you will suffocate in a room filled with it.
Also, COp is extremely cold when it is discharged. It
may cause painful blisters if it comes in contact with
¢ your skin.

* Motors and generators often have openings in
their casings. Avoid dropping tools or other
objects into the openings. Some machinery and
electrical circuits generate magnetic fields, so be
alert; don’t let magnetic tools you are holding be
drawn to such equipment.

¢ Electrical and electronic equipment and powe
cables areidentified by nameplates, tags, orother  yYou must handle, work with, and work around
markings. Never paint over such identification compressed gas cylinders with care and caution. The
markings. cylinders are heavy and can easily be tipped.

* Don't hang items on, or secure lines to, any In general, weather-deck stowage will be provided
power cable, antennas, wave guide, or other for flammable and explosive gases. However, in specific
electrical or electronic equipment. cases, the approval of below-deck stowage depends on

the particular type, mission, and arrangement of the

ship. In such cases, these approved locations are shown
on the ship’s plans.

¢ Don’t use personal electrical equipment aboard
ship without the approval of the engineer officer.
COMPRESSED GASES Compressed gases aboard all ships, except cargo
ships, should be stowed in compartments designed for
stowage of gas cylinders. In such cases, the following
precautions must be observed:

Compressed gases includes air, oxygen, acetylene
carbon dioxide, and other gaseous or gas-forming
compounds held under pressure in steel bottles,
cylinders, ortanks. In general, three types of hazards are

: * Take the necessary steps to prevent the
connected with compressed gases as follows:

maximum temperature of the stowage
1. Cylinders containing compressed gas are compartment from exceeding 130
usually round and long. They are made of heavy steel.
Unless secured to a structure, they can roll, tip over, or
bang around. If not secured properly, they can roll
around and cause damage by bumping into a person or

an object.

* When provisions are made for mechanical
ventilation, operate this ventilation according to
the damage control classification assigned.

* The classification for closure of this system is

2. The cylinders contain gas under
pressure—often under very high pressure. A cracked
cylinder can fly apart. Air or gas from a valve or hose
connected to a cylinder can blow dirt into your eyes; or
the hose can whip around and strike you, causing an
injury. If you drop or mishandle an oxygen cylinder so
that its valve breaks off, you may see the heavy steel
bottle take off like a rocket—causing injury and
damage.

ZEBRA (Z), CIRCLE WILLIAM [(W)], and
WILLIAM (W).

In compartments designated for stowing
flammable or explosive gases, the installation of
portable electric wiring and equipment isn’'t
permitted.

Student Notes:

19-14



* Flammable materials, especially grease and oil, moderate to good chemical resistance. Because of these
must be kept out of the stowage space used forcharacteristics, the Navy has had many uses for
oxygen cylinders. asbestos. Asbestos was used as the primary insulation

_ _ and lagging material for high-temperature machinery,

. Eac_h cyllnd_e_r must be securely faster_led in the yojlers, and piping on board ships. Other applications
vertical position (valve end up) by using such jycjyded floor tile, tile underlayment (especially decks
means as metal collars. On cargo ships fitted 5p0ve engineering spaces), rope and pressed gaskets,

especially for cylinder transport, other prake and clutch facings, and expansion joints.
arrangements are approved. _ _
When intact and not disturbed, asbestos doesn’t

e Oxygen and chlorine must be stowed in normally present a hazard. Problems arise when repair
compartments separate from flammable gases.work causes the generation of asbestos dust. Inhaling
Inert or nonflammable gases may be stowed in asbestos fibers present in the dust may lead to various
compartments designated for compressed gasforms of asbestos-related diseases. Most symptoms of
stowage. asbestos-related diseases do not show up until 10 to 45

. years after exposure. Since the total removal of all

* Compartments containing compressed gasesaspestos materials on board Navy ships is not feasible,

must be ventilated for 15 minutes before entry if the Navy has instituted a program to control the use and

the ventilation has been secured; a suitable signreplacement of asbestos with nonasbestos substitutes.
to this effect should be posted on the outside of , , _ B
the access door. Only specially trained and medically qualified

personnel are authorized to remove asbestosVhen

When compressed gas is stowed on the weatheraspestos material is being handled, complex safety
deck, the following additional precautions must be requirements and precautions are uséever enter a
observed: space that has been designated as an asbestos hazard
area unless specifically told to do soFor more
detailed instructions on the hazards and control of
asbestos, refer thlavy Safety Precautions for Forces

* Cylinders containing compressed gases shouldAfloat, OPNAV 5100.19.
be stowed so that they will be protected. During the
winter, cylinder valves must be protected against the FIBERGLASS
accumulation of snow and ice. Warm water (not hot)
should be used to thaw ice accumulations in cylinder
valve caps and outlets. During the summer, cylinders
must be screened from the direct rays of the sun. Every
effort should be taken to prevent corrosion of threaded
connections of cylinders in stowage for extended e Submarines,
periods of time. The use of grease or flammable _ _ _
corrosion inhibitors on oxygen cylinders is not * Minesweeping equipment,
permitted.

* Oxygen and chlorine cylinders must not be in
close proximity to fuel-gas cylinders.

Reinforced plastic materials are currently being
used by the Navy in—

Boat hulls,

* Protective coverings for wood and steel, and

* The stowage area should be as remote as
practical from navigating, fire control, and gun stations.

Many other types of equipment and materials.

Reinforced plastic is made of glass fibers, resin, and

ASBESTOS chemicals, which gives it the narfieerglass The resin
and activating chemicals bond the glass fibers together,
Asbestos is a fibrous material that is incombustible producing a very tough and rugged material. Polyester

(doesn’tburn), possesses high tensile strength, has googy epoxy resins are used to make fiberglass.
thermal and electrical insulating properties, and has
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Fiberglass isn't totally safe to work with. Certain for any cracks, breaks, exposed conductors, or a
safety precautions must be observed when working withdamaged plug. If any defects are found, turn the tool in
or around fiberglass. Iffiberglass is cut or ground, afine tq the ship’s electrical shop for repair. Before plugging
dust is produced. This dust is abrasive anq can irritate gy ejectric tool into a receptacle, make sure the tool is
your skin and eyes. Use a filter mask respirator When ¢, -naq off. When using portable electrical tools, wear
working in this type of atmosphere. safety glasses or goggles if the job involves danger from

The chemicals used in making fiberglass and fiber flying objects, such as paint or metal chips. You should
glass patches are very flammable and toxic. Providealso wear ear protection devices if the tool has a
adequate ventilation to remove the fumes and dust«produces Hazardous Noise” label on it.
particles. Most important, never smoke in areas where

fiberglass work is being carried out. Metal-cased portable electric tools must have a

three-pronged plug on the power cord. If an extension
cord is used, it must be the three-pronged type with a
three-pronged plug at one end and a three-pronged
Q1. What is the cause of many fatal shocks receivedreceptacle at the other end. When using an extension
from drills and fans? cord with an electric tool, you must first plug the tool
into the extension cord and then the extension cord into
the receptacle. When you are finished with the electric
Q2. List the three types of hazards associated withtool, switch it off, unplug the extension cord from the

REVIEW 8 QUESTIONS

compressed gases. receptacle, and then unplug the tool.

a. Portable tools should be kept clean and in good
repair. Arcing portable tools are not to be used in areas

b. where flammable vapors, gases, liquids, or exposed

explosives are kept.

¢ CUTTING AND WELDING OPERATIONS

Q3. True orfalse. Oxygen and chlorine are stowed in  The convenience of arc and gas welding and cutting
compartments separate from flammable gases. allows the performance of repair jobs in almost any
location. Failure to use proper safety precautions during
welding or cutting operations presents a serious fire
hazard.Only properly trained personnel should
Q4. Why should you use a filter mask respirator Operate gas welding or cutting equipmentBecause
when working with fiberglass? cutting and welding operations are continuously being
performed throughout the ship, you may be called upon
POWER TOOLS to stand a fire watch and must be familiar with the safety
precautions of such operations. The following are some
During your career in the Navy, you may be basic precautions to be taken during welding or cutting
required to use a variety of power tools. Whether these operations:
tools are electrical, pneumatic, or hydraulic, the same

common sense safety precautions apply to all of them.  ® The gases used in welding and cutting are

explosive. When one of these gases is mixed with air,
Before you use a portable electric tool for the first the mixture will burst into flames if a spark or flame is

time, have it inspected and approved by the ship’s prought near it.

electrical department for safety. If it has a current ship’s

inspection mark, visually examine the attached cable
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¢ Remove all combustible materials, flammable or operating rota_ting machinery, the following general
explosive, from the area where welding or cutting is to Safety precautions should be observed:

be done. * Never place any part of your body into moving

machinery. Never attempt to ride machinery that is not

* When welding or cutting a bulkhead, deck, floor, .
designed for human conveyance.

or other structure, you should check both sides of the
structure to ensure that no materials near the structure o Never wear jewelry, neckties, or loose-fitting
will be damaged or willbecome a possible fire hazard. clothing.

e Post fire watches on both sides of a deck or * Wear proper protective C|0thing and equipment
bulkhead before welding or cutting operations can be suited to the operation being performed (hearing
started. Personnel assigned fire watches should beyrotection; eye, hand, and foot protection; dust and
thoroughly familiar with fire watch responsibilities and paint respirators; and so on).
outfitted with the proper safety gear, such as gloves,
proper eye protection (particularly when arc welding), * Before attempting to perform repairs or
and safety shoes. To make sure no fire hazards existpreventive maintenance on any equipment, ensure that
personnel assigned to the duties of a fire watch mustit is de-energized and/or depressurized and properly
remain at the location at least 30 minutes after the job istagged out of service before beginning to work.

completed. L S .
P * When working in the vicinity of electrical

 Keep approved fire-extinguishing equipment equipment or electrical cables, be al_ert to th(_e presence
near welding and cutting operations. Usually, a;cOo ©Of dangerous voltages and avoid striking such
extinguisher is adequate. If the space is small or if the €uipment with tools of any kind. Should such damage
access is only a small opening, €@ not the madv_ertently occur, report it immediately to the ship’s
extinguishing agent to use. G@ould fill the small ~ €lectrical officer.
space, and the small opening would not allow for
breathable air to enter. The small entry or exit may also bod
hinder any rescue attempts should you be overcome byCo
suffocation. If CQ is not recommended, the use of
water spray from a fog nozzle is preferred. In the event
the fire is caused by electricity, secure power before
using the water spray.

* Don't use compressed air to clean parts of your
y or clothing or to perform general space cleanup.
mpressed air may be used to clean machinery parts
that have been properly disassembled provided that the
supply air pressure does not exceed 30 psi and a safety
shield tip is used.

* Reinstall shaft guards, coupling guards, deck
plates, handrails, flange shields, and other protective
devices removed as interference immediately after
removal of machinery, piping, valves, or other system
%omponents during maintenance to prevent injury to
personnel.

¢ Welding or cutting operations aren’t permitted in
or on the outer surfaces of a compartment or tank that
contains or has contained a flammable or explosive
substance, unless applicable safety precautions ar
observed.

ROTATING MACHINERY ¢ Inspect and/or test, according to scheduled PMS

) _ _ and other type commander (TYCOM) requirements, all
The safe operation of rotating machinery and tools j,4ajied safety devices, alarms, and sensors. Assign a
requires the operator to be thoroughly knowledgeable in high priority to repair of defective safety devices.
the equipment operation. It also requires strict

adherence to established operating procedures. The e Cleanliness of machinery and its spaces
operators should be familiar with the safety precautions profoundly affects the safety of personnel and
for their own particular machinery. However, when equipment. Correct oil leaks at their source. Wipe up

spills of any kind immediately, and dispose of the
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wiping rags immediately or store them in firesafe Don’t use these containers near a flame, throw
containers. Avoid trip hazards by maintaining proper them in a fire, or puncture the containers.

stowage. Do not allow fire hazards to accumulate.
ACIDS, ALKALIES, AND OTHER

HEMICAL
REVIEW 9 QUESTIONS < CALS

Acids and alkalies are used in the Navy in the form
of pure compounds and mixtures. Acids and alkalies are
hazardous because they're corrosive (cause chemical
burns) when they come in direct contact with the skin,
eyes, or other body tissues. They can cause breathing
Q2. What personnel are authorized to operate gasdifficulj[ies o -inj.ure respiratory_organs i toq much of

welding or cutting equipment? the acid mist is inhaled. The acids and alkalies can also

cause dangerous chemical reactions if not handled
properly.
When handling acids, alkalies, or other chemicals,

Q3. When working around rotating machinery, what you should observe the following precautions:
types of clothing/equipment should you wear?

Q1. Before beginning work to repair a piece of
equipment, you should take what action?

* Wear chemically resistant rubber or plastic

gloves.
LIQUIDS UNDER PRESSURE * Wear chemically resistant rubber or plastic
goggles. You may need to wear a plastic face

Any liquid in a system that has been pressurized is shield in addition to the goggles

to be considered dangerous until the pressure has been
removed. For example, the ship’s fire-main systemuses
salt water that has been pressurized to make the water
available throughout the ship. The pressurized water in

the system is not dangerous, but the misuse of it is.
Therefore, you should observe the following safety e Wear a rubber or plastic apron.

practices when using the fire-main system or any other

system that may have pressurized liquid in it: * Wear a respirator when indicated for the
chemical you are working with.

Wear chemically resistant rubber boots or
overshoes with resistant soles. Wear trousers
outside of the boots.

* Never connect or disconnect a hose from the
system until the pressure has beenremoved. This  Persons who have been exposed to acids or alkalies
can be done by shutting off the valve on the should seek medical attention immediately.
fire-main system.

MARINE SANITATION SYSTEMS
* Never use ruptured or worn hoses with any

system that has pressure in it. Sewage is a mixture of all liquid domestic wastes,

_ _ _ especially human body wastes (fecal matter and urine).
Never point a charged (pressurized) fire hose at ge\age contains large numbers of microorganisms,
anyone. some of which are disease bearing. Bacteria and viruses
enter the human body through the mouth, nose, open
sores, and so on. Therefore, you must observe the
following basic precautions when working in
sewage-handling areas.

* Spray paints, butane fluids, lacquers, and other
aerosol products contain liquids under pressure.
Be extremely careful with these containers.
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* Never take food or drink of any nature into
sewage-handling areas.

* Never work on sewage-handling equipment if

you have open cuts or sores.

* Maintain cleanliness of equipment at all times.

* Wash down any spilled sewage immediately

(before it dries) with water and a good quality

d.

nonscented disinfectant. Don’t use liquid soaps Q2. If you've been exposed to acids or alkalis, what

or scented disinfectants because they may
temporarily disguise inadequate cleanup

procedures.

¢ Always follow personal hygiene routines after

action should you take?

working in a sewage-handling area or afterbeing Q3. Why shouldn’t you smoke near sewage-

in contact with sewage-handling equipment.

NOTE

Notify the medical department and the damage
control assistant (DCA) on the status of any
holding or other marine sanitation device
(MSD) whenever the ship is threatened by
hostilities, fire, flooding, or conditions that

could turn the MSD into a biological hazard to

the ship’s crew. Each ship should have
developed plans to eliminate or control the
biological hazards from these occurrences.

WARNING

Do not smoke in the vicinity of the
sewage-handling equipment. Fuel leaks or
spills can occur in the incinerator area where
temperatures may exceed the flash point of the
fuels used. Methane and hydrogen sulfide may
be emitted by any tank or tank leaks. These
gases are also flammable and under some
conditions are explosive.

REVIEW 10 QUESTIONS

Q1. List the safety precautions to follow when
working with systems having pressurized
liquids.

handling equipment?

HIGH NOISE LEVELS

Continuous exposure to noise at a high level can
cause temporary or permanent hearing loss.
Electrical/electronic equipment, portable power tools,
machinery, and weapons are a prime source of loud
noise.

The Navy has different types of hearing protection
for use in subduing noise, such as earplugs (regular and
disposable), headband earplugs, and the circumaural
muff. If the noise is too loud, you may need to wear the
earplugs and the circumaural muff for double
protection.

RECREATION AND SPORTS

Participation in recreational activities is responsible
for many injuries to personnel. Practically all sports
involve some type of hazard. The principles of attack
and retreat in body-contact sports arouse emotions that
can lead to hazardous circumstances. When
participating in sports, you should be familiar with and
observe protective measures, rules, regulations,
procedures, and applicable safety precautions.

When you engage in recreational activities, observe
the following precautions:
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e Don't engage in recreational activities unless repaired. You must Obey all local traffic laws and
you are physically able to do so without harm. ordinances while operating a motor vehicle on and off

duty.
* Wear necessary and prescribed protective _ _
equipment and clothing. Except under extreme emergencies when no relief

_ _ _ _ is available, you should only drive for short periods of
* Avoid overexertion and excessive fatigue. Such time. |fyou must drive for along period of time or if you
conditions can lead to injuries. become fatigued (tired) or drowsy when driving, pull off
« Don't engage in an activity if you have an old the road and stop for a few minutes to rest. Never

injury that may be aggravated by additional OPerate a vehicle if you have been drinking alcoholic
activity. beverages, if you are taking medication that will make

you drowsy, or if you are sick or physically unfit to
* Warm-up properly before engaging in any give.
vigorous sport.

: . LIFTING
* Avoid horseplay. This is a common cause of

accidental injuries. Lifting is so much a part of our everyday jobs that

we don't think about it, and most of the time we do it
wrong. Results of improper lifting may be a painful
hernia, a strained or pulled muscle, or a disk lesion. For
* Alcohol and sports do not mix. Drinking while the sake of your back, you should observe the following
participating in sports increases your chances of rules and precautions for lifting:
injuries.

¢ Obtain medical attention immediately if you are
injured, feel faint, become dizzy, or ill.

* Don't lift an object if it is too heavy or too
* Don't try to play a new game or practice new clumsy for good balance Get help, or use mechanical
athletic skills unless you are under the direction aids such as a dolly or hand truck.

of a qualified instructor. Don’t take unnecessary
chances. * Keep the load close to the center of your body

The farther the load is from the small of your back, the

* Always keep a safe distance from sporting greater the strain. That is the reason a heavy compact

equipment being thrown, such as the discus andload is easier to lift than a bulky, lighter load—you just

bats. cannot get the bulky object close to you. The bestway to
handle a compactload is to squat down close to the load
with one foot alongside it and the other foot behind it.
With the feet comfortably spread, you will have better
stability with the rear foot in the position for the upward
thrust of the lift.

Remember, when engaged in arecreational activity,
you are responsible for protecting yourself from injury.
Therefore, you must observe all rules and safety
measures.

MOTOR VEHICLES « Pull the load toward you: then lift it

gradually. Avoid quick and jerky motions. Push up on
your legs (fig. 19-4) while keeping your back straight. A
straight back keeps the spine, back muscles, and other
organs of the body in correct alignment. Tucking in your
chin helps to align the spine. No matter what size the
load, getas closetoit as you can; then geta good grip by
using the full palm and extending your fingers and
hands around the object. Remember that your fingers

You may be assigned duties as a driver. As a driver,
you are responsible for the safe operation of the vehicle
while it is assigned to you and for the safety of the
passengers and cargdou (as a passenger or
operator) are required to wear seat belts You are to
make daily inspections of the vehicle assigned to you. If
the vehicle is found to be unsafe, you aren’t permitted or
required to operate that vehicle until it has been
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SAFETY

LIFT MOTORS WITH YOUR LEGS
DONT LIFT MOTORS WITHYOUR BACK KEEP YOUR BACK STRAIGHT

BMRi1901
Figure 19-4.—Lift using your legs, not your back.

have very little power and need the strength of the entire SHIPYARDS AND DRY DOCKS
hand. Keep your arms and elbows tucked in to the side
of your body to help keep the body weight centered.
Avoid twisting your body during the lift or while
moving the load; change directions by moving your
feet. Twisting your body during a lift is one of the most
common causes of back injury. Shipyards and dry docks are dangerous places to
work. So much work is scheduled, normally in a limited
time frame, that safety is sometimes sacrificed for
expediency (speed doing the work). During these times,
* Don’tchange your gripwhile carryingtheload. |00k at what's taking place around you. Notice things

_ _ like missing lifelines on deck (it's a long way to the
* Face the spot where you intend to set the object; hottom of a dry dock) and hatch or manhole covers

bend your knees, keeping your back as straight asremoved without warning barriers erected. Working
possible and the weight of the object close 10 jysjge previously sealed compartments, voids, or tanks
your body. can be extremely dangerous if the proper safety

» Always allow enough room for the load to precautions are not followed.
prevent injury to your toes and fingers.

Sooner or later every ship in the Navy will enter a
shipyard or dry dock, usually during a predetermined
scheduled overhaul. Attimes, ships go into shipyards or
dry docks between overhauls for necessary repairs.

* Be sure you have a clear vision over the load you
are carrying.

Often a lot of different evolutions are going onin a
* When you are placing aload on a table or bench, confined space. Welding or cutting operations could and
set it on the edge and push it forward with your often are conducted in the same small space as heavy
arms and body. equipment removal and chipping and painting.

Remember, if the load is too heavy or too
awkward for you to move alone, get help!
Remember, also lift with your legs, not with your
back!

Sometimes all lighting in a compartment or
passageway may be removed for various reasons. That
presents several safety concerns. You may trip on
equipment or tools someone has left behind or bang
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your head on wire runs or ventilation ducts hanging contact with LOX, get medical attention immediately.

down where they shouldn’t be Once again, safety procedures and precautions must be
' followed when you work with aircraft and equipment.

Fire hazards are always a problem in shipyards. By following these procedures and precautions, you

Often, there is a large amount of equipment removal or significantly reduce your chances of getting hurt.

repairs that require welding or cutting, the repainting of

spaces, or opening fuel tanks and voids. Therefore, the REVIEW 11 QUESTIONS

need to make sure that all flammable material is

removed from the ship everyday is significantly

: Q1. Listthe three types of hearing protection.
increased.

a.
You won't be able to stop all shipyard accidents;

but, by following the prescribed safety precautions, you
can make the shipyard environment a lot safer place to b.
work. Every ship has a shipyard safety doctrine and
conducts safety training before entering a shipyard. If
you pay attention at safety lectures and read the safety
doctrine, your ship’s stay in the dry dock will be much
safer. Q2. List the three major precautions that you should
AIRCRAFT STRESS AREAS follow when lifting heavy loads.

Flight decks and hangars are dangerous, and the &
danger to personnel goes beyond the possibility of
crashes. Engine exhaust tailpipes, engine-starting units, b.
liquid oxygen (LOX) bottles, and connectors are all
capable of causing severe injury. Engine-starting
equipment (known asuffers generate high
temperatures that could severely burn personnel. If not
sufficiently separate from the area where fuel tanks, Q3. What precaution is taken before a ship enters a
ammunition, or other hazardous materials are being shipyard for dry dock work?
handled, they could cause fires or explosions. Jet
engines also generate very high temperatures. Before
attempting any type of repair or service work on these
engines, make sure they have had enough time to cool

down to avoid any possibility of burns Q4. LOX is dangerous and requires that you follow

extra safety precautions. List two reasons why
Any areain which LOX is being used requires extra you should be careful when handling LOX.

safety precautions. LOX in liquid form flows like water,

but it also boils into gaseous oxygen at -2B7and is

capable of immediately freezing any object it contacts.

When LOX expands as a gas and is confined and b.

allowed to warm, it exerts extremely high pressures (up

to 12,000 psi), causing it to be very dangerous. Always

keep clothing and tools free of oil and dirt. Never smoke

or have any spark or flame-producing materials near an

area where LOX is being handled. A spark or flame in

this oxygen-rich atmosphere could be extremely

dangerous with violent results. If your skin comes into

a.

HEAT STRESS PROGRAM

Heat stress is a combination of air temperature,
thermal radiation, humidity, airflow, and workload that
places stress on the body. The Navy's Heat Stress
Program evaluates and monitors heat stress conditions
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to establish safe work schedules in heat stress  Your major health risk when working in these areas
environments. is hypothermia. Hypothermia results when the
Aboard ship, heat stress conditions can occur in temperature of the body reaches subnormal levels. First
almost any space. The causes of heat stress conditiongid for hypothermia, like that for heat stress, must be
are steam and water leaks, ventilation systemimmediate. Other safety factors involved with
deficiencies, missing or deteriorated insulation, and operations in colder regions include ice accumulation
weather conditions of high heat and humidity. on ships’ decks and superstructures or when outside

Prolonged exposure to heat stress conditions can causgulkheads or fittings become so cold that, when touched
heat exhaustion or heatstroke. These injuries occuryjith bare skin, the skin sticks to these objects.

when the body temperature continues to increase. The o
first signs are— To protect yourself from hypothermia if you're

working topside or go topside as part of your duties, you
* Increased body temperature causing fatigue  need to wear clothing designed to maintain body heat.
You need to limit the amount of time you're exposed to
such conditions. If you work topside and start to lose
e Nausea feeling on any part of your body, get inside and warm
up. Safety is paramount

e Severe headache

* Reduced physical and mental performance

If not immediately and properly treated, these REVIEW 12 QUESTIONS

injuries can be life threatening.
Q1. Heat exhaustion and heat stroke are life

The best way to control heat stress hazards is to threatening. List the symptoms of heat

follow recommended work practices and procedures. exhaustion and heat stroke.

Every ship in the Navy has a heat stress monitoring

program. This program is designed to assist personnel a.

that may be required to work in a heat stress

environment by limiting the time they spend in a high b.

heat stress situation. Personnel required to work in a

heat stress environment receive training at regular c.

intervals. Heat stress not only affects personnel that q

work below decks or in confined spaces but also
personnelthat work topside. Read your command’s heat
stress instruction; it may help you work smarter and
safer.

Q2. Whatisthe major health threat of cold weather?

COLD WEATHER GENERAL PRECAUTIONS

The Navy conducts operations in areas where  The precautions that follow are general, all-around
weather is often a problem. You have already learnedsafety practices that don't fit in'Fo any parti_cular
about the possible problems that you may meet in theCategory. Some apply to severall situations. Fallurg to
Tropics. Now, you will learn about the problems you ob;erve any one of these practices could result in a
may face when the Navy operates in severe cold weatheP < OUS mishap.
areas. These problem areas range from the Antarcticto e Use tools that fit the work being done.

the northern regions of the Pacific or Atlantic Oceans. Screwdrivers aren’t meantto be used as punches.
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If you are issued protective gear, wear it when
performing work for which the gear was
designed.

Never overload electrical outlets.

Keep file drawers closed when they are not in
use. Avoid making files top-heavy and be sure
drawer stops are operative.

¢ Recall the purpose and procedures of the Navy
Tag-out System.

¢ |dentify and interpret HAZMAT labels.

¢ |dentify the purpose of hazardous materials
labels, signs, and symbols.

Post DANGER tags, CAUTION tags, and

instrument OUT-OF-COMMISSION or OUT-OF-

, _ CALIBRATION labels following the authorized
Don't hang extension cords where somebody procedures. Those tags and labels help ensure the safety
can be snagged by them. Extension cords cangf personnel and prevent improper operation of

become a trip hazard also. When using an gquipment. Don't remove or break posted safety tags
extension cord, make certain itwon'tbe cutby a \yithout proper authorization.

closing hatch or door or by any other means
while it is lying on the deck.

Practically every day, you are involved with tagging

outa piece of equipment. You tag out a switch or a motor

Keep all tools in good condition.

to secure the equipment to perform planned

maintenance.

Don’t watch a welder’s arc if you aren’t wearing
dark goggles.

Why do we have tag-out procedures? We have them

because our ships are complex and personnel can get

Report defective equipment.

hurt because of improper equipment operation. For

example,

When you open a hatch, always secure it open
with the equipment provided.

Secure all loose articles when heavy weather is
expected.

Take heed of all warning signs: HIGH
VOLTAGE, STACK GAS, RFHAZARD, and so
on.

Never smoke in NO SMOKING areas, when the
smoking lamp is out, when painting, or when
handling ammunition or flammables.

Follow good housekeeping practices at all times.
Don't allow loose gear to accumulate where it
might present a tripping hazard.

Learn and follow all safety precautions for the
job you are doing.

A submarine was moored to a pier, where it
was waiting for the local diving team to do
some repair work on the hull. Since it was
Saturday, only the duty officer, the duty chief,
and the duty section were aboard. The diving
tag-out had been written out and hung, and the
diving team was waiting for the senior diver to
get to the ship and check the tag out. Once that
was done, the divers entered the water. The duty
chief decided to check the tag outs in the
torpedo room. The chief found the DANGER
tags for the torpedo high-pressure air ejection
system properly hung in place and
second-checked—ijust like they were supposed
to be. But, when the duty chief checked the
position of the air valves, they were in the open
instead of shut position. With the valves in the
open position, the divers were subject to a blast
of air of 5,000 pounds from the torpedo tubes.
The duty chief immediately ordered the divers

EQUIPMENT TAG-OUT PROCEDURES out of the water.

Learning Objective: When you finish this chapter,
you will be able to—

What happened? The persons who hung
the tags hadn’t changed the position of the air
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valves. Thattime, no one was hurt. The persons making sure personnel in their departments understand
who had hung the tags were reprimanded, and  and follow bill procedures.

the repairs were completed. When a repair activity performs repairs on a ship,

During your career, you will probably tag out some the ship is respongible for a.nd contr'ols the tag-out
type of equipment. Be alert, do the job right, and you SyStém for the equipment being repaired. The repair
shouldn't have any problem. Take your time and do the @CtiVity is responsible for complying with (following)
tag out right the first time. Don’t let anyone or anything tag-out bill procedures.
distract you while you're hanging a tag or
second-checking one. If you're not sure of a tag-out
procedure, get a copy of your command’s tag-out bill. The CO or officer in charge is responsible for the
TheStandard Organization and Regulations of the U.S. safety of the entire command. The CO must make sure
Navy, OPNAVINST 3120.32, govern the Navy’'s that all concerned persons know and comply with the
equipment tag-out bill. applicable safety precautions and procedures of the

tag-out system.

Commanding Officer

PURPOSE OF EQUIPMENT TAG- ,
OUT BILL Officer of the Deck (OOD)

The OOD may be the OOD or the ship’s duty
officer, depending on the ship’s condition. The OOD

1. To provide a procedure for personnel to use to keeps track of the systems being tagged out and the
prevent the improper operation of a component, piece ofcondition of readiness of the ship.

equipment, system, or portion of a system that is Departmental Duty Officer (DDO)
isolated or in an abnormal condition. P y

2. To provide a procedure for personnel to use in - The departmental duty officer (DDO) is designated
operating an instrument that is unreliable or not in a (named) on the approved watch bill or in the plan of the

normal operating conditionNOTE: This procedureis  gay. The DDO is responsible for knowing the material

like the tag-out procedure, except thatitrequires the Useq g yition of a department and the state of the readiness
of labels instead of tags to indicate instrument status.)

at all times. This officer must know what systems are
3. To provide separate procedures for personnel totagged out for periodic maintenance or for repairs
use when accomplishing certain planned maintenancerequiring long downtime.
(PMS) actions. These procedures apply only to
non-nuclear surface ships and craft and non-nuclear,Engineering Officer of the Watch (EOOW)
non-propulsion areas of nuclear surface ships. PMS
tag-out procedures aren’t authorized aboard  The engineering officer of the watch (EOOW)
submarines, submarine tenders, submarine rescu&eeps up with the status of the engineering plant at all
vessels, in propulsion areas of nuclear surface ships, otimes and whether a tag-out bill affects the readiness of
within submarine support facilities. the plant. Depending on the engineering plant
conditions, the engineering duty officer may serve as the
EOOW. The EOOW informs the proper persons of the
status and readiness of the plant and when it will be
ORGANIZATION repaired and returned to normal status.

An equipment tag-out bill has three purposes—

All' U.S. Navy ships and repair activities must use
standardized tag-out procedures.

The CO or officer in charge heads the tag-out bill Authorizing Officer

organization. Department heads are responsible for The authorizing officer signs the final authorization

placing a system or piece of equipment off line for
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repairs or maintenance. The authorizing officer has thehe or she notifies the first person (person attaching the
authority to sign tags and labels and the authority to tag) and the authorizing officer that something’s wrong.
cause tags and labels to be issued or cleared. Thél'he person who tags a system and the second-checker
authorizing officer is always the officer responsible for have a big responsibility—the lives of their shipmates as
supervising the tag-out log. The CO designates well as their own rely on how well they do their jobs.

authorizing officers by billet or watch station.
TAGS, LABELS, AND LOGS

Repair Activity Representative
The varioustags, labels, and logs used in the tag-out

If atag out has been requested by a repair activity, asystem have a definite purpose. The tags and labels

representative (shop supervisor or equivalent) signs theindicate the equipment is out of order or unable to

tag-out record sheet. This person’s signature indicatesperform its normal functions. These tags are red and

repair activity satisfaction with completeness of the tag yellow, and both are used as warning tags.

out. The repair activity representative should check and ] o

sign each tag that has been hung as he or she makes sure ® Aredtag means a certain DANGER exists if the

each system is completely isolated. Only after taking valve or equipment lineup is changed.

that safety precaution should the representative sign the

tag-out record. When verified, the tags alert personnel

that the repair activity must approve removal of the tags.

The repair activity representative approves removal of

the tags by signing a tag-out sheet stating thatthe work  « To labels are associated with the tag-out
is completed and no more work is to be done on the system—the OUT-OF-COMMISSION(red) and
system(s). OUT-OF-CALIBRATION (orange) labels.

Person Attaching the Tag

¢ A CAUTION tag is yellow and usually has a set
of instructions printed on it about the operation
of the equipment.

Thetags, labels, and logs used in the tag-out system

. help to ensure personnel safety. Let's look at how you
The person who attaches the tag (along with the use each of them.

person who second-checks the tag) can make or break

the tag-out system. The person hanging the tag actuallycgtion Tag

shuts a valve or secures a switch that takes a piece of

equipment off line for repairs or maintenance. When Use a yellow CAUTION tag, NAVSHIPS 9890/5
you secure a switch or shut a valve, you hang the dangei(fig. 19-5), as a precautionary measure to provide
or caution tag securely so that it won't fall off, then you temporary special instructions or to show personnel that
sign it. By signing the danger or caution tag, you verify they must use extra caution in operating equipment. In
that you have secured the items that need to be securethe instructions, state the specific reason for the tag.
and that they are secured. Don’t use phrases such as “Do not operate without
EOOW permission.” Personnel don’t operate
equipment on systems without permission from the
responsible supervisor. Don't use a CAUTION tag if
Spersonnel or equipment can be endangered while
performing evolutions using normal procedures. Use a
PANG ER tag in these circumstances.

Person Checking Tag

As you know, the person checking the tag is an
important person in the tag-out procedure. The proces
of checking atag or label is callsécond-checking he
second-checker examines the tag or label to make sure i
corresponds to the equipment that is supposed to beDanger Tag
secured and checks the position of the switch or valve. If
no mistakes are found, the second-checker signsthetag Attach a red DANGER tag, NAVSHIPS 9890/8
orlabel. The signature tells everyone concerned that “all (fig. 19-6), to prohibit operation of equipment that could
is okay” with the tag or label and that the equipment is jeopardize the safety of personnel or endanger
secured. If the second-checker finds something wrong,equipment, systems, or components. Never operate or
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remove equipment tagged with DANGER tags.
Operating a piece of equipment tagged out because of
an electric short could cause an injury or death. It could
also cause damage to equipment that could stop a ship
from operating.

Out-of-Calibration Label

Many gauges and devices are used to monitor how
equipment is operating. When regularly monitored,
these gauges or devices tell us when something is wrong
with the equipment. Check all monitoring devices
periodically to ensure they are measuring accurately.
Attach orange OUT-OF-CALIBRATION labels,
NAVSEA 9210/6 (fig. 19-7), to identify instruments
that give inaccurate measurements because they are out
of calibration. This label means you must use the
instrument only with extreme caution, if at all. When
using an out-of-calibration label, mark the label with the
magnitude sign (6 or 4) and units of the required
correction or the wordverdue

BMRf1905

Figure 19-6.—Danger tag.
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CAUTION Use red OUT-OF-COMMISSION labels,
NAVSHIPS 9890/7 (fig. 19-8), to identify instruments
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Figure 19-5.—Caution tag. Figure 19-7.—Out-of-calibration label.
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BMRf1907

Tag-out Logs

Tag-out logs are used to control the entire tag-out
procedure. The number of tag-out logs required
depends on ship size. For example, a minesweeper may
only require one tag-out log for the whole ship, while a
major surface combatant may require a separate log for
each department. Individual force commanders specify
the number of logs various ship classes must maintain
and what areas of the ship must maintain them.

On ships maintaining more than one tag-out log,
authorizing officers must exchange information on
tag-out actions. When a tag-out affects other
authorizing officers, the initiating party obtains verbal
permission from those officers to tag out the system or
equipment in question before the tag out is authorized.
Examples of systems that may require such
coordination are ship service electrical distribution,
hydraulics, air, ventilation, and air-conditioning chill
water systems.

The tag-out log is a record of authorization of each
effective tag-out action. It contains the following
documents:

1. A copy of the main instruction and any other
amplifying directives for administering the
system. These documents are keptin the front of
the log.

2. A DANGER/CAUTION tag-out index and
record of audits (index/audit record). The
index/audit record provides a sequential list of

existing tag outs. The cognizant department
head may remove the index pages with all tag
outs listed as cleared.

Cleared DANGER/CAUTION tag-out record

sheets that have been cleared and completed.
These sheets are kept in the log until received
and removed by the cognizant department head.

Tags inacommon system (for example, ship’s radar

Figure 19-8.—Out-of-commission label. or a fire-control system) are logged on one
DANGER/CAUTION tag-out record sheet. Subsequent
sheets on the same system are kept together.

Q1.

Q2.

Q3.

Q4.

REVIEW 13 QUESTIONS

List three purposes of the tag-out bill.
a.

o

What person can make or break the tag-out
system?

A DANGER tag identifies equipment that is in
what condition?

What documents are contained in tag-out logs?

a.
b.
C.
PERSOEI\éAl\JLI FI’DI\I}I(E)I-\II-'IECTIVE

all tag outs and ensures serial numbers areLearning Objective: When you finish this chapter, you
sequentially issued. They are used in audits of will be able to—

the log as well to provide a ready reference of
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* Recallthe procedures foruse and maintenanceof  * Foot protection includes steel-toed boots or
personal protective equipment. shoes, which should fit properly. When they wear out,

. . . replace them.
Personal protective devices do nothing to reduce or P

eliminate hazards. They merely establish a “last line of * Head protection includes helmets and hats that
defense.” Some devices that are not worn properly orare worn to protect the head from falling or flying
that are subjected to improper maintenance may notobjects and low overheads. Check these periodically for
work as designed. For this reason, proper equipmentworn headbands or cracks in the shell.

selection, maintenance, personnel training, and
mandatory enforcement of equipment use are keyglo
elements in the use of personal protective equipment.

* Electrical protective devices include rubber
ves, rubber mats, rubber hoods, rubber sleeves, and
rubber blankets. Keep these items clean and free of
You should know what equipment to wear, when to moisture. Check these periodically for cracks or holesin
wear it, and how to wear it. You should also know howto the rubber material. When storing the gloves, return
take care of the equipment. If you take care of the them to the box they came in and do not stack anything

protective devices, they will take care of you. on them that would crush them.

The following paragraphs describe some of the
protective equipment available to personnel and the PROCEDURES FOR REPORTING
procedures to follow in upkeeping this equipment: SAFETY HAZARDS/VIOLATIONS

* Eye protection includes such articles as personal Learning Objective: When you finish this chapter, you
eyeglasses, common-use goggles, and common-us®ill be able to—
face shields. These articles should be kept clean and
disinfected. Personal eyeglasses are the responsibility
of the owner/wearer. Eye protection should be stored
where it will be protected from dust, moisture, and the The first part of this chapter explained your

weight of other objects placed directly on it. The best personal responsibilities. If you detect a safety hazard,
container is probably the box it was packaged in by the yo are required to report this hazard to your immediate
manufacturer. supervisor. The supervisor will then have the hazard
corrected or seek assistance from the ship’s safety
officer on ways to correct itNavy Safety Precautions
cIor Forces Afloat OPNAVINST 5100.19, contains the
information on Navy safety.

* Recall the procedures for reporting safety
hazards and violations.

* Respiratory protection, such as respirators,
should be assigned to you for your exclusive use, if
practical. Respirators should be cleaned and disinfecte
regularly. While cleaning, you should check for wear or
deterioration. This type of protection should be stored in
a container that will protect it from dust, moisture, and REVIEW 14 QUESTIONS

the weight of objects placed on top of it. _ _ _
Q1. List the personal protection equipment you

* Hearing protection includes articles such as should use in each of the following categories.
circumaural protection and earplugs. Earplugs should
be washed often (with the exception of the disposable
plugs, of course). The circumaural protective devices
should have the ear pads cleaned and disinfected b. Electrical protective devices
periodically. Most small earplugs come in a small
container especially made for them. The circumaural .
device can be hung from the headband. c. Eye protection

a. Head protection

d. Respiratory protection
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Q2. If you see a safety hazard, whom should you
notify?

SUMMARY

Throughout your Navy career you will continually
hear the phrase “Think safety!” and rightfully so. As
said at the beginning of this chapter, our profession is
inherently dangerous. We can make our place of work
considerably safer simply by paying attention to what
goes on in our work space on a daily basis.

We have covered a wide variety of safety factors in
this chapter. How to properly and safely embark and
disembark a liberty boat was discussed. You learned
how to use cleaning supplies and equipment properly to
keep your berthing compartment shipshape. The proper
use of paint and utensils to keep your ship looking good
was also covered. How to use the tag-out system to
repair or replace equipment, systems, or components to
avoid hazards to personnel or equipment was stressed.
Numerous evolutions conducted aboard ship on a daily
basis would be safer if people would take a few minutes
to observe what is going on. Hopefully, observing the
safety precautions associated with doing a particular
task will reduce mishaps.

Every job in the Navy has a set of safety guidelines.
In their haste to get the job done, people sometimes cut
corners. They do not realize that just around the corner
lies an overlooked or disregarded safety precaution
waiting to get us. Paying attention to what goes on
around you and your shipmates and observing the
proper safety precautions will reduce the number of
mishaps considerably. Think safety!

REVIEW 1 ANSWERS

Al. Some safety precautions that could save lives Al

include—

a. Observe all safety precautions
b. Report unsafe conditions

c. Warn your shipmates of hazards

A2.

Al

d. Wear protective clothing and equipment
e. Stay alert

Being aboard ship is dangerous. Some
dangerous shipboard environments you may
work in or work around involve—

a. Powerful machinery

b. High-speed equipment

(@)

. High-temperature, high-pressure steam

o

. Volatile fuels and propellants

e. Heavy lifts

—h

. High explosives

. Electrical voltages

«Q

>

. Wind and waves

REVIEW 2 ANSWERS

The publication that contains information on
using, storing, and disposing of hazardous
materials is theMaterial Safety Data Sheets
(MSDS).

A2. According to OPNAVINST 5100.19 you

should follow MSDS guidelines when handling
hazardous materials.

REVIEW 3 ANSWERS

The boat safety precautions that every Sailor
should know include—

a. Obey all orders from the coxswain.

b. Embark in a quiet, orderly manner and
move as far forward as possible. Once
embarked, stay in place

Student Notes:
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A2.

AS.

A4.

Al

c. Keep all parts of your body in the boat; do
not sit on gunwales.

d. Don’t engage in horseplay.

e. Never distract the attention of crew
members from their duties.

f. Don't sit on life jackets; this will mat the
filler and reduce buoyancy.

g. When told to do so, don your life jacket

immediately.

h. Don’t smoke in a boat

i. If told to embark or disembark, do so
without argument. During heavy weather,
boat loads will be reduced

If a boat swampsgon’t panic! Panic is easily
spread from person to person causing people to
lose their lives.

You should learn the location of cleats, bitts, and  AS.

pad eyes on a ship’s deck because they’re
tripping hazards; if you know where hazards
are located, you stand a better chance of avoiding
the hazard.

Two hazards found on flight decks of aircraft
carriers are—

a. Propellers

b. Jet engines

REVIEW 4 ANSWERS

Handling cargo improperly can result in injury
and death. In the following cases you should take
the indicated precautions.

a. When working with line never stand in the
bight of a line. Keep clear of lines under
strain because aline under strain can break
with a whiplike snap that can cause severe
bruising, broken bones, amputations, or
death.

b. When lifting heavy objectssrouch close to
the load with feet spread. Grip the object
and lift with your arm and leg muscles (not
your back). If the load is too heavy for one
person to lift, ask for help.
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A2.

AS.

A4

Al

A2.

c. When steadying a loadise the nonworking
side of a ship for fore-and-aft travel. Don’t
stand between the load and a fixed object;
don’t stand under a suspended load; and
never ride loads

The OOD grants permission for any work done
aloft.

Before permissionis given for personnel to work
aloft, the following precautions are taken:

a. Power is secured on radio and radar
antennas and controls associated with
antennas are tagged.

b. The engineer officer is notified to prevent
operations such as lifting boiler safety
valves or blowing tubes

Lifelines are safety barriers to prevent
personnel from falling or being washed over
the side

Whenworking over the side, you should wear the
following equipment:

a. Standard Navy safety harness with safety
line attached and tended by someone on
deck

b. An inherently buoyant life jacket with a
hole in the back, allowing you to wear a
safety harness

REVIEW 5 ANSWERS
Most accidents involving steam happen in
engine rooms and firerooms

You should never enter a closed space until it’s
certified by the gas free engindsgcause closed
compartments contain unexpected dangers,
including pressures, toxic gases, carbon
monoxide, carbon dioxide, and possibly no
oxygen

The symptoms caused by bad air include—

a. Labored breathing
b. Excessive fatigue
c. Headache

d. Dizziness



Al.

A2.

Al.

A2.

Al.

A2.

A3.

A4

REVIEW 6 ANSWERS

Open flame and naked lights are defined as
follows:

a. The termopen flameincludes all forms of
fuel or gas lanterns, lighted candles,
matches, cigarette lighters, and so on.

b. The termnaked lightsincludes any
unprotected electrical lighting device.

You should take the following actions when
storing solvents:

a. Label all containers used to store solvents

b. Store solvents in appropriate lockers

REVIEW 7 ANSWERS

When handling a weapon, you need to think
about what you're doingoecause accidents
don’t “just happen;” they’re caused. In fact,
they're often caused by personnel who don’t
follow safety precautions or who are careless

Projectiles that have a 3-inch or greater diameter
are color-codedixshow the projectile type and
the kind of bursting charge that they contain.

REVIEW 8 ANSWERS

Treating common 115-volt equipment lightly
is the cause of many fatal shocks received from
drills and fans.

Three types of hazards associated with
compressed gases are—

a. Cylinders not secured
b. Cylinders under high pressure

c. Cylinders containing poisonous, flam-
mable, or explosive material

True, oxygen and chlorine are stowed in
compartments separate from flammable gases.

You should use a filter mask respirator when
working with fiberglasdecause fiberglass dust
is abrasive and an irritant to skin and eyes
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Al.

A2.

A3.

Al.

A2.

A3.

Al

REVIEW 9 ANSWERS

Before beginning work to repair a piece of
equipment, you shouldnake sure that the
equipment is de-energized and/or
depressurized and tagged out of service

Only properly trained personnel should
operate gas welding or cutting equipment.

When working around rotating machineggu

should remove jewelry and watches and you
shouldn’t wear loose fitting clothing; wear

protecting clothing and equipment, such as
hearing protection, eye, hand, and foot
protection, dust and paint respirators, and so
on.

REVIEW 10 ANSWERS

The safety precautions to follow when working
with systems having pressurized liquids
include—

a. Never connect or disconnect a hose from
the system until the pressure has been
removed

b. Never point a charged (pressurized) fire
hose at anyone.

c. Never use ruptured or worn hoses

d. Don’t use spray paints, butane fluids,
lacquers, and other aerosol products near a
flame; don’t throw them into a fire; and
don’t puncture the container.

If you've been exposed to acids or alkalmu
should immediately seek medical attention.

You shouldn’t smoke near sewage-handling
equipment for the following reasons:

a. Fuel leaks or spills can occur in the
incinerator area where temperatures may
exceed the flash point of the fuels used.

b. Methane and hydrogen sulfide may be
emitted by any tank or tank leaks. These
gases are also flammable and under some
conditions are explosive.

REVIEW 11 ANSWERS

The three types of hearing protection are the—



A2.

A3.

A4.

Al.

A2.

Al.

a. Headband
b. Earplugs, and the
c. Circumaural muff .

List the three major precautions you should
follow when lifting heavy loads.

a. Don’t lift an object if it is too heavy or too

clumsy for good balance A2.
b. Keep the load close to the center of your

body. A3.
c. Pull the load toward you; then lift it

gradually.
Before entering a shipyard for dry dock work, a4

every ship has a shipyard safety doctrine and
conducts safety training before entering a
shipyard.

LOX is dangerous to handle because—

a. It freezes immediately on contact

b. Asagas, itexerts extremely high pressure

REVIEW 12 ANSWERS

The symptoms of heat exhaustion and heat
stroke include—

a. Increased body temperature

b. Severe headache

c. Nausea

d. Reduced mental and physical performance

The major health threat of cold weather is
hypothermia.

REVIEW 13 ANSWERS

Purposes of the tag-out bill include—

a. To provide personnel a way to prevent the
improper operation of a component, piece
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of equipment, system, or a part of a system
that'sisolated orin an abnormal condition.

b. To give personnel a way to operate an
instrument that's unreliable or not in a
normal operating condition.

c. To give personal a way to accomplish
certain planned maintenance system
(PMS) procedures

The tag-out system is made or broken by the
person attaching the tag

A DANGER tag identifies equipmenivhose
operation is prohibited because its use could
jeopardize the safety of personnel or
endanger equipment

. Tag-out logs contain—

a. A copy of the main instruction and any
other amplifying directives for
administering the system

b. A DANGER/CAUTION tag-out index and
record of audits (index/audit record).

c. Cleared DANGER/CAUTION tag-out
record sheets that have been cleared and
completed



REVIEW 14 ANSWERS A2. If you see a safety hazard, you shourdtify
your immediate supervisor.
Al. Personal protection equipment you should use in
each of the following categories:

Head protection  Helmets and hats

b. Electrical protective Rubber gloves,
devices rubber mats, rubber
hoods, rubber sleeves,
and rubber blankets

c. Eye protection Personal eyeglasses,
common-use goggles,
and common-use face
shields

d. Respiratory Respirators
protection
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CHAPTER COMPREHENSIVE TEST

. When performing maintenance or upkeep on
equipment or machinery, you would find
applicable safety precautions in which of the
following publications?

1. Planned maintenance system (PMS) cards
2. Operator's manuals

3. Technical manuals

4. Each of the above

. Which of the following safety actions should
you take?

1. Observe all safety precautions
2. Report unsafe conditions

3. Warn others of hazards

4. Each of the above

. What type of information is contained in
Material Safety Data Sheets?

1. Supply codes

2. Information about hazardous material
3. Transfer dates

4. The age of the materials

. Which of the following is the major concern
of Navy personnel aboard small boats?

1. Crew safety

2. Passenger safety
3. Both 1 and 2 above
4. Other vessels

. When handling lines or taking part in
underway replenishment, you must always
wear what article of safety equipment?

1. Inherently buoyant life jacket
2. Inflatable life jacket

3. Safety glasses

4. Ear plugs

. Which of the following hazards is/are
associated with jet aircraft on flight decks?

1. Being blown overboard

2. Being burned by jet exhaust
3. Being sucked into jet intakes
4. Each of the above
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7. Besides fuel and ammunition handling spaces,
smoking is prohibited in which of the
following areas?

1. Flight deck

2. Hangar deck

3. Both 1 and 2 above
4. Crew lounge

8. Lifelines are used for which of the following

purposes?

1. To prevent personnel from being washed
overboard

2. To provide a place to hang heavy weights

3. To give personnel on deck a place to sit

4. To provide a neater appearance

9. You should not paint scaffolding for which of

the following reasons?

1. Paint conceals defects

2. Paint makes scaffolds slick

3. Paintis too hard to keep clean
4. Paint makes scaffolds too heavy

10. Which of the following safety items should

you use when handling cargo?

1. Safety shoes
2. Hard hat

3. Gloves

4. All of the above

11. When using a hand truck to move loads on a

ramp, you should move the hand truck in what
way?

1. Push the load up, pull the load down
2. Pull the load up, push the load down
3. Pull the load both up and down

4. Push the load both up and down

12. Before going over the side or aloft to work,

you must obtain permission from what
person?

1. The duty signalman

2. The officer of the deck

3. The messenger of the watch
4. The petty officer of the watch
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14.

15.

16.

17.

18.

. When working aloft, you can receive a shock
from which of the following pieces of gear?

1. Ladders

2. Guy wires

3. Metal fittings
4. All of the above

When working over the side, you must wear
which of the following pieces of safety
equipment?

1. Inherently buoyant life jacket
2. Inflatable life jacket

3. Deck shoes

4. Gloves

Accidents involving steam usually occur in
what working spaces?

1. Engine rooms only

2. Firerooms only

3. Engine rooms and firerooms
4. Galley

A person overcome by carbon monoxide has
which of the following symptoms?

1. Sudden feeling of weakness
2. Headache

3. Drowsiness

4. All of the above

If you are in a closed compartment and think
you're being affected by carbon monoxide,
you should take which of the following
actions?

1. Callfor help

2. Getto fresh air

3. Both 1 and 2 above

4. Stay where you are and relax

What person is authorized to certify that a
closed space is safe to enter?

1. Work center supervisor
2. Gas free engineer

3. Division officer

4. Division chief
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19.

20.

21.

22.

23.

24.

When using an internal combustion engine in
a closed space for de-watering or fire fighting,
you should take which of the following actions
to ensure personal safety?

1. Make sure the engine is clean

2. Make sure the engine is fully fueled

3. Make sure the exhaust is carried to the
open atmosphere

4. Make sure the exhaust is confined to one
section of the compartment

When entering a space that previously held
petroleum products, you should wear which of
the following recommended breathing
devices?

1. A dust protector mask
2. An air-line respirator
3. An OBA

4. An EEBD

During fueling operations, the word is passed
“the use of open flame devices is prohibited.”
Which of the following devices is/are
considered an open flame?

1. Matches

2. Lighted candles
3. Cigarette lighters
4. All of the above

Projectile-type ammunition that is 3 inches or
greater in diameter can be identified by what
method?

1. Shape

2. Color code

3. Storage container
4. Label

You should NEVER take which of the
following items into a magazine?

1. Naked lights
2. Matches
3. Both 1 and 2 above

Aboard ship, where are pyrotechnic materials
usually stored?

1. Ininterior passageways

2. In machinery spaces

3. In stowage spaces on topside decks
4. In magazines



25.

26.

27.

28.

29.

30.

31.

What person must approve the use of personal
electrical equipment before you can use it
aboard ship?

1. The division officer

2. The engineer officer
3. The department head
4. The division chief

Compartments used to store compressed gas
cylinders should not be allowed to rise above
what maximum temperature?

1. 130°F
2. 135°F
3. 140°F
4. 145°F

On noncargo ships, in what position should
compressed gas cylinders be stored?

1. Vertically, valve up

2. Vertically, valve down

3. Horizontally, valve up

4. Horizontally, valve down

Compartments that contain compressed gases
are ventilated for what length of time if
ventilation has been secured?

1. 5 minutes
2. 10 minutes
3. 15 minutes
4. 20 minutes

Oxygen and chlorine cylinders may be stored
in close proximity (near) to fuel or gas
cylinders.

1. True
2. False

Only trained and medically qualified
personnel are authorized to remove asbestos.

1. True
2. False

A tool is classified as power-driven if it has
which of the following power sources?

1. Pneumatic
2. Hydraulic
3. Electrical
4. Each of the above
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32.

33.

34.

35.

36.

37.

Personnel assigned to a fire watch during a
welding operation must remain at their
location for what minimum length of time
after the job is completed?

1. 10 minutes
2. 20 minutes
3. 30 minutes
4. 40 minutes

When operating rotating machinery, you
should never wear which of the following
items?

1. Jewelry

2. Neckties

3. Loose-fitting clothes
4. All of the above

Compressed air can be used to clean
disassembled machinery parts provided the
pressure doesn’t exceed how many pounds per
square inch (psi)?

1. 30 psi
2. 45 psi
3. 60 psi
4, 75 psi

Sewage wastes contain bacteria and viruses.
They can enter your body through which of
the following means?

1. Your nose
2. Your mouth
3. Open sores
4. All of the above

You should not use liquid soaps or scented
disinfectants to clean up spilled sewage for
what reason?

1. They cause too many suds

2. They have poor cleaning characteristics

3. They may temporarily disguise inadequate
clean-up procedures

You shouldn’t smoke around sewage-handling
equipment for what reason?

1. Germs found in the sewage can be inhaled

2. Smoke adds to the odor

3. Gases found around equipment and given
off by sewage are explosive



38.

39.

40.

41.

42.

43.

44,

Continuous exposure to high-level noises
could cause which of the following kinds of
hearing loss?

1. Temporary
2. Permanent
3. Both 1 and 2 above

When working in machinery rooms and repair
shops, you may be required to wear
double-hearing protection.

1. True
2. False

When driving or riding in a Navy vehicle, you
are required to wear seat belts.

1. True
2. False

Which of the following precautions should
you follow when lifting heavy objects?

1. Keep the load close to the center of your
body

2. Pull the load toward you; then lift
gradually

3. If too heavy to lift alone, get help

4. All of the above

Heat stress is caused by a combination of
which of the following factors?

1. Workload
2. Humidity
3. Air temperature
4. All of the above

Prolonged exposure to heat stress conditions
causes which of the following medical
emergencies?

1. Heat stroke

2. Heat exhaustion
3. Both 1 and 2 above
4. Euphoria

What is the major health risk to personnel who
are exposed to severe cold weather?

1. Snow blindness
2. Hypothermia
3. Sunburn

4. Flu

19-38

45.

46.

47.

48.

49.

50.

51.

Which of the following documents
standardizes tag-out procedures aboard ship?

1. NAVSHIPS 9890/3
2. NAVSHIPS 9890/5
3. OPNAVINST 3120.32
4. OPNAVINST 4450.2

Under the tag-out procedures, what person has
the authority to place a system off line for
repairs or maintenance?

1. Authorizing officer
2. Repair activity rep
3. Person attaching the tag
4. Person checking the tag

How many different tags are authorized for
use in identifying defective instruments or
pieces of equipment?

1. One
2. Two
3. Three
4. Four

What color is used to identify a danger tag?

1. Yellow
2. Green
3. Red

What color identifies a caution tag?

1. Yellow
2. Green
3. Red

What means are used to control an entire
tag-out procedure?

1. DC fitting closure tag

2. Tag-out logs

3. Engineer boiler log

4. First lieutenant’s deck log

Which of the following publications contain
information on Navy safety?

OPNAVINST 4450.2
OPNAVINST 5100.19
NAVPERS 4450.2
NAVPERS 5100.19
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